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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
laminated duplexer element in which the best 
frequency characteristics can be set for each 
filter circuit. 

SOLUTION: This laminated duplexer element 
is provided with a filter circuit for reception and 
a filter circuit for transmission. The filter circuit 
for reception has grounding conductors 171 and 

179 provided to hold a plurality of conductor 
pieces 172, 176, 177, and 178 containing 
resonance lines 173, 174, and 175 between them 
through dielectric layers 152-157 and pass 
signals in a first frequency band. The filter 
circuit for transmission has grounding 
conductors 179 and 186 provided to hold a plurality of conductor pieces 180 and 185 
containing resonance lines 181, 182, and 183 between them through dielectric layers 
158-165 and pass signals in a second frequency band, which is different from the first 
frequency band. One or more of the conductor pieces and grounding conductors of the 
filter circuit for reception are provided on layers, which are different from those on 
which the conductor pieces and grounding conductors of the filter circuit for 
transmission are provided. 



2 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lamination duplexer element used 

for a car telephone, a portable telephone set, etc. 

[0002] 

[Description of the Prior Art] Conventionally, in a portable telephone set, in order to 
communicate by making each of the frequency of two different frequency bands using 
one antenna the object for transmission, and reception, a duplexer may be used. 
[0003] This kind of duplexer is provided with two filter circuits which pass the signal of a 
mutually different frequency band, it is set as setting out so that one filter circuit may 
pass the signal of the frequency band for reception, and it is set up so that the filter 
circuit of another side may pass the signal of the frequency band for transmission. The 
dielectric resonator of a coaxial type which is indicated by JP,5"267909,A, for example 
was used for the filter circuit. 

[0004] However, with the miniaturization of electronic equipment in recent years, the 
necessity for a miniaturization produced a portable telephone set and the electronic 
parts which a miniaturization and a weight saving are desired and constitute an 
electronic circuit, and the limit was shown in attaining a miniaturization with the 
duplexer using a coaxial-type dielectric resonator which was mentioned above. 
[0005] In order to attain the further miniaturization of a duplexer, the duplexer of the 
lamination type which constituted the filter circuit by pieces of a conductor, such as a 
stripline, was proposed (JP,6-85506,A, JP,11-122007,A). 
[0006] 

[Problem (s) to be Solved by the Invention] However, it was difficult to be easy to receive 
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the electrical influence between two filter circuits, and the electrical influence from the 
external world, and to obtain the good characteristic in both filter circuits in the 
duplexer of the lamination type of the conventional example mentioned above. When 
the construction material of each insulation layer and the distance of thickness and a 
resonant-line way, and a ground conductor were set up so that the characteristic of one 
filter circuit may be in a good state, the best characteristic might not be obtained as the 
characteristic of the filter circuit of another side. 

[0007]The purpose of this invention is to provide the lamination duplexer element 
which can set up the best frequency characteristic in each filter circuit in view of the 
above-mentioned problem. 
[0008] 

[Means for Solving the Problem] This invention in order to attain the above-mentioned 
purpose in claim 1. The 1st filter circuit that has two or more pieces of a conductor 
including a resonant-line way, and passes a signal in the 1st frequency band, A 
lamination element assembly including the 2nd filter circuit that passes a signal in the 
2nd frequency band that has two or more pieces of a conductor including a resonant-line 
way, and is different from said 1st frequency band, The 1st input/output terminal that 
was formed in an outside surface of said lamination element assembly, and was 
connected to one input output end of said 1st filter circuit. The 2nd input/output 
terminal that was formed in an outside surface of said lamination element assembly, 
and was connected to one input output end of said 2nd filter circuit, A common 
input/output terminal which was formed in an outside surface of said lamination 
element assembly, and was connected to an input output end of another side of said 1st 
filter circuit, and an input output end of another side of said 2nd filter circuit. In a 
lamination duplexer element provided with an earthing terminal formed in an outside 
surface of said lamination element assembly. Form two or more ground conductors 
arranged so that a piece of a conductor including a resonant-line way of said 1st filter 
circuit and a piece of a conductor including a resonant-line way of said 2nd filter circuit 
may be individually inserted via an insulation layer for every filter, and one or more of a 
piece of a conductor of said 1st filter circuit and ground conductors. A lamination 
duplexer element provided in a different layer from a layer in which a piece of a 
conductor and a ground conductor of said 2nd filter circuit are formed is proposed. 
[0009] Since a piece of a conductor including a resonant-line way of said 1st filter circuit 
is inserted by a ground conductor via an insulation layer according to this lamination 
duplexer element, said 1st filter circuit is covered from the external world and said 2nd 
filter circuit by this ground conductor. Since a piece of a conductor including a 
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resonant-line way of said 2nd filter circuit is inserted by a ground conductor via an 
insulation layer, said 2nd filter circuit is covered from the external world and said 1st 
filter circuit by this ground conductor. When one or more of a piece of a conductor of said 
1st filter circuit and ground conductors provide in a different layer from a layer in which 
a piece of a conductor and a ground conductor of said 2nd filter circuit are formed, 
Thickness of each insulation layer and distance of a resonant-line way and a ground 
conductor can be set up so that the best characteristic can be obtained for every filter. 
[00 10] In claim 2, distance between two ground conductors which face across a 
resonant-line way of said 1st filter circuit proposes a lamination duplexer element set as 
a different value from distance between two ground conductors which face across a 
resonant-line way of said 2nd filter circuit in the lamination duplexer element according 
to claim 1. 

[go ll] According to this lamination duplexer element, in each of said 1st filter circuit 
and the 2nd filter circuit, it is set as a value from which distance between two ground 
conductors which face across a resonant-line way differs, and the impedance 
characteristic of a band pass of each filter circuit is set up. 

[0012]In the lamination duplexer element according to claim 1 or 2 at claim 3, In [ a 
resonant-line way and said 1st input/output terminal of between a resonant-line way of 
said 1st filter circuit, and said 2nd input/output terminal, or said 2nd filter circuit / 
between ] either at least, A lamination duplexer element which formed a ground 
conductor connected to said earthing terminal so that said input/output terminal might 
be surrounded in one or more layers. 

[00 13] If according to this lamination duplexer element a ground conductor connected to 
said earthing terminal is formed so that said 2nd input/output terminal may be 
surrounded between a resonant-line way of said 1st filter circuit, and said 2nd 
input/output terminal. An electric combination between a resonant-line way of said 1st 
filter circuit and said 2nd input/output terminal is controlled. If a ground conductor 
connected to said earthing terminal is formed so that said 1st input/output terminal 
may be surrounded between a resonant-line way of said 2nd filter circuit, and said 1st 
input/output terminal, an electric combination between a resonant-line way of said 2nd 
filter circuit and said 1st input/output terminal will be controlled. Thereby, you can set 
up the characteristic of each filter circuit individually, and can make it stabilized. 
[0014]In claim 4, a lamination duplexer element which arranges in piles a portion in 
which said 1st filter circuit was formed, and a portion in which said 2nd filter circuit 
was formed to a laminating direction is proposed in the lamination duplexer element 
according to any one of claims 1 to 3. 
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[0015]Since a portion of said 1st filter circuit and a portion of the 2nd filter circuit are 
arranged in piles in a laminating direction according to this lamination duplexer 
element, packaging areas are reduced and high density assembly becomes possible. 
[0016]In claim 5, said lamination element assembly proposes a lamination duplexer 
element which puts in order a portion in which said 1st filter circuit is formed, and a 
portion in which said 2nd filter circuit is formed in the direction to which a layer 
extends, and arranges them in the lamination duplexer element according to any one of 
claims 1 to 3. 

[0017]Since according to this lamination duplexer element a portion of said 1st filter 
circuit and a portion of the 2nd filter circuit arrange in the direction to which a layer 
extends and are arranged, height of a lamination duplexer element can be set up low 
and it becomes applicable to thin electronic equipment. 

[0018] In claim 6, said lamination element assembly proposes a lamination duplexer 
element with which a part of portion in which said 2nd filter circuit is formed comes to 
laminate a part of portion in which said 1st filter circuit is formed in the lamination 
duplexer element according to any one of claims 1 to 3. 

[go 19] Since according to this lamination duplexer element it laminates so that a part of 
portion in which said 1st filter circuit is formed may lap with a part of portion in which 
said 2nd filter circuit is formed, electric interference between each filter circuit is 
controlled, and packaging areas can be reduced. 

[0020]In the lamination duplexer element according to claim 4 at claim 7, Said 
resonant-line way consists of a piece of a beltlike conductor by which one end was 
connected to said earthing terminal, and the other end was opened wide, and proposes a 
lamination duplexer element arranged so that a resonant-line way of said 1st filter 
circuit may cross right-angled via an insulation layer to a resonant-line way of said 2nd 
filter circuit. 

[002 1] Since according to this lamination duplexer element it is arranged so that a 
resonant-line way of a resonant-line way of said 1st filter circuit and said 2nd filter 
circuit may cross right-angled mutually via an insulation layer, an input/output 
terminal of each filter circuit can be easily arranged on an outside surface on which 
lamination element assemblies differ. 

[0022] In claim 8, in the lamination duplexer element according to claim 4, said 
resonant-line way consists of a piece of a beltlike conductor by which one end was 
connected to said earthing terminal, and the other end was opened wide, and. Each 
resonant-line way is arranged so that one end of a resonant-line way of said 1st filter 
circuit may be located in the other end side of a resonant-line way of said 2nd filter 
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circuit and the other end of a resonant-Une way of said 1st filter circuit may be located 
in the one end side of a resonant-line way of said 2nd filter circuit, As a ground 
conductor formed so that said piece of a conductor might be inserted via an insulation 
layer, It is arranged between a resonant-line way of said 1st filter circuit, and a 
resonant-line way of said 2nd filter circuit. It has the 1st and 2nd ground conductors 
formed in a mutually different layer. Said 1st ground conductor is formed in one half by 
the side of an open end part of a resonant-line way of said 1st filter circuit of fields, and 
said 2nd ground conductor is formed in one half by the side of an open end part of a 
resonant-line way of said 2nd filter circuit of fields, Distance between a resonant-line 
way of said 1st filter circuit and said 1st ground conductor is set up smaller than 
distance between a resonant-line way of said 2nd filter circuit, and said 1st ground 
conductor, and distance between a resonant-line way of said 2nd filter circuit and said 
2nd ground conductor, A lamination duplexer element set up smaller than distance 
between a resonant-line way of said 1st filter circuit and said 2nd ground conductor is 
proposed. 

[002 3] According to this lamination duplexer element, capacitance occurs between said 
1st ground conductor and an open end part of a resonant-line way of said 1st filter 
circuit. Compared with a time of said capacitance not being found in the same resonance 
frequency, the length of a resonant-line way of said 1st filter circuit can be shortened, 
and Q of the 1st filter circuit can be raised. Similarly capacitance occurs between said 
2nd ground conductor and an open end part of a resonant-line way of said 2nd filter 
circuit. Compared with a time of said capacitance not being found in the same resonance 
frequency, the length of a resonant-line way of said 2nd filter circuit can be shortened, 
and Q of the 2nd filter circuit can be raised. Since the number of laminations of an 
insulation layer is reducible, an outside of a lamination element assembly can be formed 
small. 
[0024] 

[Embodiment of the Invention] Hereafter, one embodiment of this invention is described 
based on a drawing. 

[0025] It is a sectional view of the direction [ in / dL?-^li^^g^^^S„can set the appearance 
perspective view and .fci.'^'^iij]iiL..3...ii^ which a lamination duplexer element / in / in 
drawing I / a 1st embodiment of this invention / is shown to the equivalent circuit, can 
be set in the exploded perspective view, and / in dmwing .4 / drawini^- 3 ] of A-A line 
strabism. In this embodiment, an example of a lamination duplexer element used when 
the both sides of a sending circuit and a receiving circuit using frequency different, 
respectively use one antenna is explained. 
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[0026] In the figure, 100 is a lamination duplexer element, it consists of the lamination 
element assembly 110 of rectangular parallelepiped shape in which the resonant-line 
way was formed in the internal layer, it extends on the upper surface 112 from the 
bottom 111 in the outside surface of this lamination element assembly 110, and the 
external terminals 121-128 are formed. The external terminal 121 is a terminal 
connected to an antenna. The external terminals 122 are a terminal connected to a 
receiving circuit, and a terminal to which the external terminal 123 is connected in a 
sending circuit. The other external terminals 124-128 are earthing terminals. 
[0027] As shown in the equivalent circuit of drawmg;^, the filter circuit 130 for reception 
and the filter circuit 140 for transmission are formed in the inside of the lamination 
element assembly 110. 

[0028] The filter circuits 130 for reception are bandpass type filters which pass the high 
frequency signal within a 2.08"2.20"GHz zone (the 1st round is a number zone), and are 
constituted by the three resonators 131-133, and the inductors 134a and 134h and the 
capacitors 134b-134i. 

[0029] In the filter circuit 130 for reception, one end of the resonator 131 is grounded, it 
is connected to one end of the capacitor 134b, and the other end is connected to the 
external terminal 121 for antennas via the inductor 134a. One end of the resonator 132 
is grounded and the other end is connected to each one end of the capacitors 134d and 
134e. One end of the resonator 133 is grounded, it is connected to one end of the 
capacitor 134i, and the other end is connected to the external terminal 122 for reception 
via the inductor 134h. One end of the capacitor 134e is connected to the capacitors 
[ 134b and 134d ] other end, and the other end of the capacitor 134e is connected to the 
capacitors [ 134f and 134g] other end. 

[0030]The filter circuits 140 for transmission are bandpass type filters which pass the 
high frequency signal within a 1.90 -2. 02 -GHz zone (the 2nd frequency band), and are 
constituted by the three resonators 141-143, and the capacitors 144a- 144c and the 
inductors 144d. 

[003l]ln the filter circuit 140 for transmission, one end of the resonator 141 is grounded 
and the other end is connected to the external terminal 123 for transmission via the 
capacitor 144a. One end of the resonator 142 is grounded, it is connected to the external 
terminal 123 via the capacitor 144b, and the other end is connected to the external 
terminal 121 for antennas via the capacitor 144c. One end of the resonator 143 is 
grounded and the other end is connected to the external terminal 121 for antennas via 
the inductor 144d. Here, between the resonator 141 and the resonator 142, it has 
mutual-inductance M, and has mutual-inductance M between the resonator 142 and the 
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resonator 143. 

[0032] Each of the above-mentioned filter circuit 130 for reception and the filter circuit 
140 for transmission comprises the piece of a conductor and resonant-line way which 
were established in the lamination element assembly 110. That is, as shown in drawi.:i:3.g 
3, the lamination element assembly 110 laminates two or more dielectric layers 
(insulation layer) 151-166 which have the respectively same thickness, and is 
constituted, and the resonant-line way, the piece of a conductor, or the ground conductor 
is formed in the surface at the dielectric layer of the predetermined layer. 
[0033] In (irawin g' 3 , the top layer and the dielectric layer 151,153 of the 3rd layer are 
dummy layers, and the ground conductor 171 is formed in the surface of the dielectric 
layer 152 of the 2nd layer. It is connected to the external terminals 124-128 used as an 
earthing terminal, and this ground conductor 171 cuts and lacks the portion 
corresponding to the external terminals 121-123 for the insulation. 

[0034]The piece 172 of a conductor which combines with the resonant-line way 174,175 
later mentioned in the prescribed position of the surface of the dielectric layer 154 of the 
4th layer, and forms a capacitor is formed. 

[0035]The three resonant-line ways 173,174,175 which open a prescribed interval in the 
surface of the dielectric layer 155 of the 5th layer, and consist of the parallel strip lines 
mutually are formed, each one end is grounded, and the other end is opened wide. One 
end of the connected conductors 176 is connected to the end part prescribed position of 
the resonant-line way 173, and the other end of the connected conductors 176 is 
connected to the external terminal 121 for antennas. One end of the connected 
conductors 177 is connected to the end part prescribed position of the resonant-line way 
175, and the other end of the connected conductors 177 is connected to the external 
terminal 122 for reception. 

[0036]The piece 178 of a conductor which combines with the prescribed position of the 
surface of the dielectric layer 156 of the 6th layer on the resonant-line way 173,174, and 

forms a capacitor is formed. 

[0037]The dielectric layer 157 of the 7th layer is a dummy layer. 

[0038]The ground conductor 179 is formed in the surface of the dielectric layer 158 of 
the 8th layer. It is connected to the external terminals 124-128 used as an earthing 
terminal, and this ground conductor 179 cuts and lacks the portion corresponding to the 
external terminals 121-123 for the insulation. 

[0039]The 9th and the dielectric layer 159,160 of the 10th layer are dummy layers. 
[0040]The piece 180 of a conductor is formed in the surface of the dielectric layer 161 of 
the 11th layer, one end of the piece 180 of a conductor is connected to the external 
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terminal 123 for transmission, and the other end is arranged at the position which 
combines with the open end part of the resonant-hne way 183 mentioned later, and 
forms capacitance. 

[004l]The three resonant-line ways 181,182,183 which open a prescribed interval in the 
surface of the dielectric layer 162 of the 12th layer, and consist of the parallel strip lines 
mutually are formed, each one end is grounded, and the other end is opened wide. One 
end of the connected conductors 184 is connected to the end part prescribed position of 
the resonant-line way 181, and the other end of the connected conductors 184 is 
connected to the external terminal 121 for antennas. These resonant-line ways 
181,182,183 are parallel to the above-mentioned resonant-line way 173,174,175, and 
they are arranged so that a ground edge and an open end may be in agreement. 
[0042]The piece 185 of a conductor of the rectangle which combines with the open end of 
the resonant-line way 181,182,183 in the prescribed position of the surface of the 
dielectric layer 163 of the 13th layer, and forms capacitance is formed. 
[0043]The 14th and the dielectric layer 164,165 of the 15th layer are dummy layers. 
[0044] The ground conductor 186 is formed in the surface of the dielectric layer 166 of 
the 16th layer. It is connected to the external terminals 124-128 used as an earthing 
terminal, and this ground conductor 186 cuts and lacks the portion corresponding to the 
external terminals 121-123 for the insulation. 

[0045] The filter circuit 130 for reception is constituted from the lamination element 
assembly 110 mentioned above by the resonant-line way established in the surface of 
the dielectric layers 152-158 of the 2nd to 8th layer, and these layers, a ground 
conductor, and the piece of a conductor. The filter circuit 140 for transmission is 
constituted by the resonant-line way established in the surface of the dielectric layers 
158-166 of the 8th to 16th layer, and these layers, the ground conductor, and the piece of 
a conductor. 

[0046]Since the resonant-line way 173,174,175 and the piece 172,176,177,178 of a 
conductor from which the above-mentioned lamination duplexer element 100 
constitutes the filter circuit 130 for reception are inserted by the ground conductor 
171,179 via the dielectric layer 152,153,156,157, The filter circuit 130 for reception is 
covered from the external world and the filter circuit 140 for transmission by this 
ground conductor 171,179, Since the resonant-line way 181,182,183 and the piece 
180,184,185 of a conductor which constitute the filter circuit 140 for transmission are 
inserted by the ground conductor 179,186 via the dielectric layers 158, 159, and 
160,163,164,165, The filter circuit 140 for transmission is covered from the external 
world and the filter circuit 130 for reception by this ground conductor 179,186. Thereby, 
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each filter circuit 130,140 can demonstrate the good characteristic, without receiving 
the electric influence of the filter circuit of the external world and another side. 
[0047]Since one or more of the resonant-line way which constitutes the filter circuit 130 
for reception, a ground conductor, and the pieces of a conductor are provided in a 
different layer from the layer in which the resonant-line way, the piece of a conductor, 
and ground conductor of the filter circuit 140 for transmission are formed. The 
thickness of each insulation layer and the distance of a resonant-line way and a ground 
conductor can be set up so that the best characteristic can be obtained for every filter. 
Thereby, the impedance characteristic of the band pass of each filter circuit 130,140 can 
be set as the optimal state. 

[0048]ln each of the filter circuit 130 for reception, and the filter circuit 140 for 
transmission, the frequency characteristic of the above-mentioned lamination duplexer 
element 100 shows the good frequency characteristic, as shown in orawiiigj!^. That is, as 
shown in the characteristic curve of Rx of drawing. 5, the filter circuit 130 for reception 
shows a good transit characteristic in the frequency band for reception, and is producing 
big attenuation in addition to the frequency band for reception. As shown in the 
characteristic curve of Tx of drawing:. 5, the filter circuit 140 for transmission shows a 
good transit characteristic in the frequency band for transmission, and is producing big 
attenuation in addition to the frequency band for transmission. 

[0049]As for the above-mentioned lamination duplexer element 100, since the portion of 
the filter circuit 130 for reception and the portion of the filter circuit 140 for 
transmission are perpendicularly laminated to the bottom 111 of the lamination 
element assembly 110, the packaging areas to the main unit are reduced and high 
density assembly becomes possible. 

[0050]In a 1st embodiment. The distance between the two ground conductors 179,186 
which face across the resonant-line way 181,182,183 in the filter circuit 140 for 
transmission rather than the distance between the two ground conductors 171,179 
which face across the resonant-line way 173,174,175 in the filter circuit 130 for 
reception. Set up so that the impedance characteristic of the band pass of each filter 
circuit 130,140 may be in a good state by setting up greatly, but. It is preferred for it not 
to be limited to this and to set up arbitrarily individually by arrangement of the 
resonant-line way in each filter circuit 130,140 or the piece of a conductor. 
[0051] Next, a 2nd embodiment of this invention is described. 

[0052]The appearance perspective view and drawing 7 in which the lamination 
duplexer element [ in / in drawing 6 / a 2nd embodiment ] 200 is shown are the exploded 
perspective view. In a figure, a 1st embodiment and the identical configuration portion 
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which were mentioned above are expressed with identical codes, and omit the 
explanation. The point of difference between a 2nd embodiment and a 1st embodiment, 
The resonant-line way 181, 182, 183 which constitutes the filter circuit 140 for 
transmission. It is having arranged so that arrangement of the piece 180,185 of a 
conductor and the connecting line 184 may be changed and the resonant-line way's 
181,182,183 may cross right-angled to the resonant-line way 173,174,175 of the filter 
circuit 130 for reception. 

[0053] The same effect as a 1st embodiment is acquired by the above-mentioned 

composition, and The external terminal 121 for antennas, Since each of the external 
terminal 122 for reception and the external terminal 123 for transmission can be easily 
formed in the side in which the lamination element assemblies 110 differ. Generating of 
a short circuit of these external terminals 121,122,123 can be prevented, and the shape 
of the lamination element assembly 110 can be miniaturized, making the size of the 
external terminal 121,122,123 into the same size as a 1st embodiment. 
[0054] Next, a 3rd embodiment of this invention is described. 

[0055] "Qmw j ng. S is an exploded perspective view of the lamination duplex er element 
300 in a 3rd embodiment. The appearance and the equivalent circuit of a lamination 
duplexer element in a 3rd embodiment are the same as a 1st embodiment mentioned 
above. 

[0056]The point of difference between a 3rd embodiment and a 1st embodiment. In a 3rd 
embodiment, provide 311, and as shown in drawing 9, as shown in drawing 10, a ground 
conductor, so that the external terminal 123 for transmission may be surrounded 
between the external ends 123 for transmission as the resonant-line way 173,174,175 of 
the filter circuit 130 for reception on the surface of the dielectric layer 155 of the 5th 
layer. It is having formed the ground conductor for 321 in the surface of the dielectric 
layer 162 of the 12th layer so that the external terminal 122 for reception might be 
surrounded between the resonant-line way 181,182,183 of the filter circuit 140 for 
transmission, and the carrier trust external end 122. 

[0057]by the above-mentioned composition, the same effect as a 1st embodiment can be 
acquired, and the electric combination between the resonant-line way 173,174,175 of 
the filter circuit 130 for reception and the external terminal 123 for transmission is 
controlled by the ground conductor 311. The electric combination between the 
resonant-line way 181,182,183 of the filter circuit 140 for transmission and the external 
terminal 122 for reception is controlled by the ground conductor 321. The characteristic 
of each filter circuit 130,140 can be set up individually by this, without being influenced 
by the filter circuit of another side, and the characteristic can be stabilized. 
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[0058]May form the ground conductor 312,313 surrounding the external terminal 123 
for transmission also in the surface of the dielectric layer 154,156 in which other pieces 
172,178 of a conductor which constitute the filter circuit 130 for reception are formed 
like the lamination duplexer element 300A shown in drawing 11, and. The ground 
conductor 322,323 surrounding the external terminal 122 for reception may be formed 
also in the surface of the dielectric layer 161,163 in which other pieces 180,185 of a 
conductor which constitute the filter circuit 140 for transmission are formed. 
[0059]Only the ground conductor 321,322,323 surrounding the external terminal 122 
for reception may be formed, and only the ground conductor 311,312,313 surrounding 
the external terminal 123 for transmission may be formed. 

[go 60] Although it is preferred to provide in the layer in which the resonant-line way is 
formed, and a same layer as for the ground conductor surrounding the above-mentioned 
external terminal 122 for reception or the external terminal 123 for transmission, The 
layer in particular that forms the above-mentioned ground conductor is not specified, 
and can acquire the almost same effect by forming the ground conductor surrounding 
[ any one or more layers ] the above-mentioned external terminal. 
[006l]Next, a 4th embodiment of this invention is described. 

[0062] Drawir:g 12 is an exploded perspective view showing the lamination duplexer 
element 400 in a 4th embodiment, and a sectional view of an A-A arrowed direction [ in / 
in d^awnig...l3../ drawing... 12 J . In a figure, a 1st embodiment and the identical 
configuration portion which were mentioned above are expressed with identical codes, 
and omit the explanation. The point of difference between a 4th embodiment and a 1st 
embodiment. In a 4th embodiment, form the capacitance of a predetermined quantity 
between the open end part of the resonant-line way 173,174,175 of the filter circuit 130 
for reception, and a ground conductor, and aim at shortening of the resonant-line way 
173,174,175, and improvement in Q of the filter circuit 130, and. It is having formed the 
capacitance of a predetermined quantity between the open end part of the resonant-line 
way 181,182,183 of the filter circuit 140 for transmission, and the ground conductor, and 
having aimed at shortening of the resonant-line way 181,182,183, and improvement in 
Q of the filter circuit 140. It enabled it to obtain the above-mentioned capacitance by 
arranging in a layer which divides into two the ground conductor arranged at the layer 
between the resonant-line way 173,174,175 and the resonant-line way 181,182,183, and 
is different, respectively. 

[0063] Namely, in the lamination duplexer element 400 of a 4th embodiment. The 
position of the ground edge of the resonant-line way 173,174,175 of the filter circuit 130 
for reception and an open end has arranged the resonant-line way 173,174,175 of the 
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filter circuit 130 for reception, the piece 172,178 of a conductor, and the connected 
conductors 176,177 so that a 1st embodiment may become opposite. The 8th and the 
dielectric layer 158,159 of the 9th layer in a 1st embodiment were removed. 
[0064] about [ to which the lamination duplexer element 400 of a 4th embodiment hits 
the open end side of the resonant-line way 173,174,175 on the surface of the dielectric 
layer 157 of the 7th layer ] -- the ground conductor 411 was formed in one half of fields, 
and two or more beerhole conductors 412 connected to the ground conductor 411 were 
formed. The ground conductor 421 was formed in about l-/the field two which hits the 
open end side of the resonant-line way 181,182,183 on the surface of the dielectric layer 
160 of the 8th layer. The ground conductor 411 and the ground conductor 412 are 
connected via two or more beerhole conductors 412. 

[0065] By the above-mentioned composition, the distance LI between the resonant-line 
way 173,174,175 of the filter circuit 130 for reception and the ground conductor 411 is 
set up smaller than the distance L2 between the resonant-line way 181,182,183 of the 
filter circuit 140 for transmission, and the ground conductor 411. The distance L3 
between the resonant-line way 181,182,183 of the filter circuit 140 for transmission and 
the ground conductor 421 is set up smaller than the distance L4 between the 
resonant-line way 173,174,175 of the filter circuit 130 for reception, and the ground 
conductor 421. 

[0066] For this reason, since capacitance occurs between the open end part of the 
resonant-line way 173,174,175 of the filter circuit 130 for reception, and the ground 
conductor 411, the length of the resonant-line way 173,174,175 can be shortened, and Q 
of the filter circuit 130 for reception can be raised. Since capacitance occurs between the 
open end part of the resonant-line way 181,182,183 of the filter circuit 140 for 
transmission, and the ground conductor 421, the length of the resonant-line way 
181,182,183 can be shortened, and Q of the filter circuit 140 for transmission can be 
raised. 

[0067] Since it is connected via the beerhole conductor 412 in the portion which each of 
the ground conductor 411,421 is provided in one half of the fields of a side to which the 
dielectric layers 1 5 7, 1 60 differ mutually, and each overlaps. These two ground 
conductors 411,421 can perform electric cover between the filter circuit 130 for reception, 
and the filter circuit 140 for transmission. 

[0068]The miniaturization of the lamination duplexer element 400 can be attained by 
shortening of the length of the resonant-line way 173,174,175 of the filter circuit 130 for 
reception, and the resonant-line way 181,182,183 of the filter circuit 140 for 
transmission, and reduction of dielectric layers. 
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[0069]It cannot be overemphasized that the same effect as a 1st embodiment can be 
acquired also in a 4th embodiment. 

[0070] Next, a 5th embodiment of this invention is described. 

[0071] The appearance perspective view showing the lamination duplexer element [ in / 
ill dr_awm^__14_/ a 5th embodiment ] 500, the sectional view of an A-A arrowed direction 
[ in / in .^awnig;.15 / drawnig;.14.]> and drawing;. 16. are the exploded perspective view. In 
this embodiment, an example of the lamination duplexer element which is a lamination 
duplexer element, and component part puts in order component part and the filter 
circuit 140 for transmission, and is formed in the filter circuit 130 for reception which 
has the same equivalent circuit and frequency characteristic as a 1st embodiment is 
explained. 

[0072] In the figure, 500 is a lamination duplexer element, it consists of the lamination 
element assembly 510 of rectangular parallelepiped shape in which the resonant-line 
way was formed in the internal layer, it extends on the upper surface 512 from the 
bottom 511 in the outside surface of this lamination element assembly 510, and the 
external terminals 521-528 are formed. The external terminal 521 is a terminal 
connected to an antenna. The external terminals 522 are a terminal connected to a 
receiving circuit, and a terminal to which the external terminal 523 is connected in a 
sending circuit. The other external terminals 524-528 are earthing terminals. 
[0073]The filter circuit 130 for reception shown in the equivalent circuit of drawnig:.2 
mentioned above and the filter circuit 140 for transmission are formed in the inside of 
the lamination element assembly 510. 

[0074] Each of the above-mentioned filter circuit 130 for reception and the filter circuit 
140 for transmission comprises the piece of a conductor and resonant-line way which 
were established in the lamination element assembly 510. That is, as shown in drawiiig 
16, the lamination element assembly 510 laminates two or more dielectric layers 
(insulation layer) 551-560 which have a flat surface of the respectively same thickness 
and a rectangle, and is constituted, and the resonant-line way, the piece of a conductor, 
or the ground conductor is formed in the surface at the dielectric layer of the 
predetermined layer. 

[0075] In dxavvLQ^^, !^^^^ the dielectric layer 551 of the top layer is a dummy layer, and the 
ground conductor 571 is formed in the surface of the dielectric layer 552 of the 2nd layer 
to one half by the side of the long side direction end of fields. It is connected to the 
external terminal 524,525,528 used as an earthing terminal, and this ground conductor 
571 cuts and lacks the object for antennas, and the portion corresponding to the 
external terminal 521,523 for transmission for the insulation. 
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[0076]The dielectric layer 553 of the 3rd layer is a dummy layer. 

[0077] In the surface of the dielectric layer 554 of the 4th layer, the ground conductor 
572 is formed in one half of the fields by the side of the long side direction other end. It 
is connected to the external terminal 526,527,528 used as an earthing terminal, and 
this ground conductor 572 cuts and lacks the object for antennas, and the portion 
corresponding to the external terminal 521,522 for reception for the insulation. 
[0078]The piece 573 of a conductor is formed in the surface of the dielectric layer 555 of 
the 5th layer, one end of the piece 573 of a conductor is connected to the external 
terminal 523 for transmission, and the other end is arranged at the position which 
combines with the open end part of the resonant-line way 577 mentioned later, and 
forms capacitance. 

[0079]The piece 574 of a conductor which combines with the resonant-line way 581,582 
which the other end side of a long side direction mentions later to the prescribed 
position in one half of fields, and forms a capacitor is formed in the surface of the 
dielectric layer 556 of the 6th layer. The three resonant-line ways 575,576,578 which 
open a prescribed interval into one half of fields in the one end side of a long side 
direction, and consist of the parallel strip lines mutually are established in the surface 
of the dielectric layer 556 of the 6th layer, each one end is grounded, and the other end 
is opened wide. One end of the connected conductors 579 is connected to the end part 
prescribed position of the resonant-line way 575, and the other end of the connected 
conductors 579 is connected to the external terminal 521 for antennas. These 
resonant-line ways 575,576,578 are arranged so that it may become parallel to the 
shorter side of the dielectric layer 556. 

[0080]The three resonant-line ways 580,581,582 which open a prescribed interval in the 
prescribed position in one half of fields in the other end side of a long side direction, and 
consist of the parallel strip lines mutually are established in the surface of the dielectric 
layer 557 of the 7th layer. Each one end of these resonant-line ways 580,581,582 is 
grounded, and the other end is opened wide. One end of the connected conductors 583 is 
connected to the end part prescribed position of the resonant-line way 580, and the 
other end of the connected conductors 583 is connected to the external terminal 521 for 
antennas. One end of the connected conductors 584 is connected to the end part 
prescribed position of the resonant -line way 582, and the other end of the connected 
conductors 584 is connected to the external terminal 522 for reception. 
[0081] The piece 585 of a conductor of the rectangle as for which the end side of a long 
side direction combines with the open end of the resonant-line way 575,576,578 in the 
prescribed position in one half of fields and which forms capacitance is formed in the 
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surface of the dielectric layer 557 of the 7th layer. 

[0082] The piece 586 of a conductor which combines with the surface of the dielectric 
layer 558 of the 8th layer in the prescribed position in one half of fields at the 
resonant-line way 580,581 in the other end side of a long side direction, and forms a 
capacitor is formed. 

[0083]The dielectric layer 559 of the 9th layer is a dummy layer. 

[0084] The whole region is covered mostly and the ground conductor 587 is formed in the 
surface of the dielectric layer 560 of the 10th layer. It is connected to the external 

terminals 524-528 used as an earthing terminal, and this ground conductor 587 cuts 
and lacks the portion corresponding to the external terminals 521-523 for the insulation. 
[0085] The filter circuit 130 for reception is constituted from the lamination element 
assembly 510 mentioned above by the resonant-line way which was established in one 
half of fields as for the other end side of a long side direction, a ground conductor, and 
the piece of a conductor. The filter circuit 140 for transmission is constituted by the 
resonant-line way which was established in one half of fields as for the end side of a long 
side direction, the ground conductor, and the piece of a conductor. 

[0086]. It is set as the value from which the distance L5 between the two ground 
conductors 572,587 which face across the resonant-line way 580,581,582 in the filter 
circuit 130 for reception, and distance L6 between the two ground conductors 571,787 
which face across the resonant-line way 575,576,577 in the filter circuit 140 for 
transmission differ. One or more of the resonant-line way which constitutes the filter 
circuit 130 for reception, a ground conductor, and the pieces of a conductor are provided 
in a different layer from the layer in which the resonant-line way, the piece of a 
conductor, and ground conductor of the filter circuit 140 for transmission are formed. 
Thereby, in each of the object for reception, and the filter circuit 130,140 for 
transmission, the impedance characteristic of a band pass can be set as the optimal 
state. 

[0087] Since the resonant-line way 580,581,582 and the piece 574,583,584,586 of a 
conductor which constitute the filter circuit 130 for reception are inserted by the ground 
conductor 572,587 via the dielectric layer 554,555,558,559, The filter circuit 130 for 
reception is covered from the external world and the filter circuit 140 for transmission 
by this ground conductor 582,587, Since the resonant-line way 575,576,577 and the 
pieces 573 and 579585 of a conductor which constitute the filter circuit 140 for 
transmission are inserted by the ground conductor 571,587 via the dielectric layers 552, 
553, and 554,557,558,559, The filter circuit 140 for transmission is covered from the 
external world and the filter circuit 130 for reception by this ground conductor 571,587. 
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Thereby, each filter circuit 130,140 can demonstrate the good characteristic, without 
receiving the electric influence of the filter circuit of the external world and another side. 
[0088] The lamination duplexer element 500 of a 5th embodiment. Since the portion of 
the filter circuit 130 for reception and the portion of the filter circuit 140 for 
transmission arrange and are arranged on the bottom 511 of the lamination element 
assembly 510, the height of the lamination duplexer element 500 can be set up low, and 
it becomes applicable to thin electronic equipment. 

[0089] In a 5th embodiment of the above. The distance between the two ground 
conductors 571,587 which face across the resonant-line way 575,576,576 in the filter 
circuit 140 for transmission rather than the distance between the two ground 
conductors 572,587 which face across the resonant-line way 580,581,582 in the filter 
circuit 130 for reception. Set up so that the impedance characteristic of the band pass of 
each filter circuit 130,140 may be in a good state by setting up greatly, but. It is 
preferred for it not to be limited to this and to set up arbitrarily individually by 
arrangement of the resonant-line way in each filter circuit 130,140 or the piece of a 
conductor. 

[0090]Although the portion pinched, the portion 572,587, i.e., the ground conductor, 
which constitute the filter circuit 130 for reception, was provided in the bottom 511 side 
of the lamination element assembly 510 in a 5th embodiment of the above, May provide 
the portion which constitutes the filter circuit 130 for reception like the lamination 
duplexer element 500A of a 6th embodiment shown in drawing 17 and drawing 18 in the 
upper surface 512 side of the lamination element assembly 510, and, The portion which 
constitutes the filter circuit 130 for reception like the lamination duplexer element 500B 
of a 7th embodiment shown in drawing 19 and drawing 20 may be provided in the 
mid-position of the bottom 511 and the upper surface 512 of the lamination element 
assembly 510. 

[009 1] The lamination duplexer element 500 C provided with the lamination element 
assembly 5 IOC of staircase shape from which the portion which serves as a dummy 
layer by the side of the upper surface 512 of the portion which constitutes the filter 
circuit 130 for reception in the lamination element assembly 510 of a 5th embodiment 
like an 8th embodiment shown in dQiwhy^^Jii .and drawLL5-^L..3i?..was removed may be 
constituted. 

[0092] The portion which constitutes the filter circuit 130 for reception in the lamination 
duplexer element 500 of a 5th embodiment, and the portion which constitutes the filter 
circuit 140 for transmission are formed in another layer like a 9th embodiment shown 
in .drawin^..23. And the lamination duplexer element 500D arranged so that a part of 
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portion which constitutes the filter circuit 130 for reception, and a part of portion which 
constitutes the filter circuit 140 for transmission may lap may be constituted. Thus, 
even if it arranges so that a part of portion which constitutes the filter circuit 130 for 
reception, and a part of portion which constitutes the filter circuit 140 for transmission 
may lap, the electric interference between each filter circuit can be controlled, and the 
packaging area to the main unit can be reduced. 

[0093]The composition of each above-mentioned embodiment is one example of the 
invention in this application, and it cannot be overemphasized that the invention in this 
application is not limited only to these composition, and the composition of each 
embodiment may be combined. 

[0094] 

[Effect of the Invention] Since according to the lamination duplexer element of this 
invention according to claim 1 to 8 each of the 1st filter circuit and the 2nd filter circuit 
is mutually covered by a ground conductor and it is covered from the external world as 
explained above, The best characteristic in both filter circuits can be obtained. When 
one or more of the piece of a conductor of the 1st filter circuit and ground conductors 
provide in a different layer from the layer in which the piece of a conductor and ground 
conductor of the 2nd filter circuit are formed. Since the thickness of each insulation 
layer and the distance of a resonant-line way and a ground conductor can be set up for 
every filter circuit, the best characteristic can be obtained for every filter. 
[0095] In [ according to the lamination duplexer element according to claim 2 / in 
addition to the above-mentioned effect ] each of the 1st filter circuit and the 2nd filter 
circuit. By setting the distance between two ground conductors which face across a 
resonant-line way as a different value, the impedance characteristic of the band pass of 
each filter circuit is set as the best state. 

[009 6] According to the lamination duplexer element according to claim 3, in the 
above-mentioned effect In addition, since the ground conductor was formed so that an 
input/output terminal might be surrounded, You can set up the characteristic of each 
filter circuit individually, and can make it stabilized since the electric combination 
between the resonant-line way of the 2nd filter circuit and the 1st input/output terminal 
or the electric combination between the resonant-line way of the 1st filter circuit and 
the 2nd input/output terminal is controlled. 

[0097] Since the portion of the 1st filter circuit and the portion of the 2nd filter circuit 
are arranged [ according to the lamination duplexer element according to claim 4 ] in 
piles in the laminating direction of a lamination element assembly in addition to the 
above-mentioned effect, the packaging areas to the main unit are reduced and high 
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density assembly becomes possible. 

[0098] Since according to the lamination duplexer element according to claim 5 in 
addition to the above-mentioned effect the portion of the 1st filter circuit and the 
portion of the 2nd filter circuit arrange in the direction to which the layer of a 
lamination element assembly extends and are arranged, The height of a lamination 
duplexer element can be set up low and it becomes applicable to thin electronic 
equipment. 

[0099] Since according to the lamination duplexer element according to claim 6 it 
laminates so that a part of portion in which the 1st filter circuit is formed may lap with 
a part of portion in which the 2nd filter circuit is formed in addition to the 
above-mentioned effect, The electric interference between each filter circuit can be 
controlled, and packaging areas can be reduced. 

[OlOO] Since according to the lamination duplexer element according to claim 7 in 
addition to the above-mentioned effect it is arranged so that the resonant-line way of 
the resonant-line way of the 1st filter circuit and the 2nd filter circuit may cross 
right-angled mutually, the input/output terminal of each filter circuit can be easily 
arranged on the outside surface on which lamination element assemblies differ. 
[0 10 1] moreover - according to the lamination duplexer element according to claim 8 - 
the above-mentioned effect - in addition, since the length of a resonant-line way can be 
shortened and the number of laminations of an insulation layer is reducible, the outside 
of a lamination element assembly can be formed small. Q of each filter circuit can be 
raised. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ijThe appearance perspective view showing the lamination duplexer element 
in a 1st embodiment of this invention 

iDrawing.. jjThe figure showing the equivalent circuit of the lamination duplexer 
element in a 1st embodiment of this invention 

[Drawing 3] The exploded perspective view showing the lamination duplexer element in 

a 1st embodiment of this invention 



jj)n5^vv^^ sectional view of the direction of A-A line strabism in dra^^vluiLS 



[Drawing olThe figure showing the frequency characteristic of the lamination duplexer 
element in a 1st embodiment of this invention 

iDrawingJilThe appearance perspective view showing the lamination duplexer element 
in a 2nd embodiment of this invention 

jlXnrwingJ/lThe exploded perspective view showing the lamination duplexer element in 
a 2nd embodiment of this invention 

iDrawing.Sj.The exploded perspective view showing the lamination duplexer element in 
a 3rd embodiment of this invention 

[Drawing 9]T he top view showing the important section in a 3rd embodiment of this 
invention 

iD^!^_wjLPi^___LQ]The top view showing the important section in a 3rd embodiment of this 
invention 

lDrawing..lllThe exploded perspective view showing other examples of composition of 
the lamination duplexer element of a 3rd embodiment of this invention 
[Drawinj^. 12] The exploded perspective view showing the lamination duplexer element 
in a 4th embodiment of this invention 
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i^y^^^k^f J-^j The sectional view of the A-A arrowed direction in ciravyiiig 1 2 

[Dr a win g 1 4 ] The appearance perspective view showing the lamination duplexer 

element in a 5th embodiment of this invention 

[D rawing 15j The sectional view of the A-A arrowed direction in drawing: 14 

iDrawing, liliThe exploded perspective view showing the lamination duplexer element 

in a 5th embodiment of this invention 

[Drawing: 17j The exploded perspective view showing the lamination duplexer element 
in a 6th embodiment of this invention 

iI^':g^wnig:_18jThe sectional view of the A-A arrowed direction in drawing,!? 
iDnwingJ^^^ exploded perspective view showing the lamination duplexer element 
in a 7th embodiment of this invention 

jXteo^dliili^Q^ sectional view of the A-A arrowed direction in dra^^d^OiLSO 
iDrawing^^^^ exploded perspective view showing the lamination duplexer element 
in an 8th embodiment of this invention 

JJ2ra^^diMLilS^ sectional view of the A-A arrowed direction in drawmj?L22 
iDrawj^gg 23lThe sectional side elevation showing the lamination duplexer element in a 
9th embodiment of this invention 
[Description of Notations] 

100,200,300,300A, 400,500,500A-500D - Lamination duplexer element, 110,210,510 - A 
lamination element assembly, 111,211,511 - Bottom, 112,212,512 - The upper surface, 
121,521 - The external terminal for antennas, 122,522 - The external terminal for 
reception, 123,523 - The external terminal for transmission, 124-128,524-528 - The 
external terminal for grounding, 130 - The filter circuit for reception, 131,132,133 - A 
resonator, 134a, 134h - Inductor, 134b, 134d, 134e, 134f, 134g - Capacitor, 140 - The 
filter circuit for transmission, 144a, 144b, 144c -- Capacitor, 144d - An inductor, 
151-166 -- A dielectric layer (insulation layer), 171,179,186 -- Ground conductor, 
172,178,180,185 - The piece of a conductor, 173, 174, 175,181,182,183 - Resonant-line 
way, 175,176,184 [ -- A beerhole conductor, 551-560 / -- Dielectric layer (insulation 
layer), ] - Connected conductors, 311, 312, 313,321,322,323 - A ground conductor, 
411,421 - A ground conductor, 412 571, 572, 587, 588, 589,591,592,593 [ - Connected 
conductors. ] --Aground conductor, 573,574,585,586 " The piece of a conductor, 575, 576, 
577,580,581,582 ■■ A resonant-line way, 579,583,584 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim l]The 1st filter circuit that has two or more pieces of a conductor including a 
resonant-line way, and passes a signal in the 1st frequency band. 

A lamination element assembly including the 2nd filter circuit that passes a signal in 
the 2nd frequency band that has two or more pieces of a conductor including a 
resonant-line way, and is different from said 1st frequency band. 

The 1st input/output terminal that was formed in an outside surface of said lamination 
element assembly, and was connected to one input output end of said 1st filter circuit. 
The 2nd input/output terminal that was formed in an outside surface of said lamination 
element assembly, and was connected to one input output end of said 2nd filter circuit. 
A common input/output terminal which was formed in an outside surface of said 
lamination element assembly, and was connected to an input output end of another side 
of said 1st filter circuit, and an input output end of another side of said 2nd filter circuit, 
and an earthing terminal formed in an outside surface of said lamination element 
assembly. 

Form two or more ground conductors arranged so that a piece of a conductor which is 
the lamination duplexer element provided with the above, and includes a resonant-line 
way of said 1st filter circuit, and a piece of a conductor including a resonant-line way of 
said 2nd filter circuit may be individually inserted via an insulation layer for every 
filter circuit, and. One or more of a piece of a conductor of said 1st filter circuit and 
ground conductors are provided in a different layer from a layer in which a piece of a 
conductor and a ground conductor of said 2nd filter circuit are formed. 

[Claim 2]The lamination duplexer element according to claim 1, wherein distance 
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between two ground conductors which face across a resonant-hne way of said 1st filter 
circuit is set as a different value from distance between two ground conductors which 
face across a resonant-line way of said 2nd filter circuit. 

[Claim 3]In [ a resonant-line way and said 1st input/output terminal of between a 
resonant-line way of said 1st filter circuit, and said 2nd input/output terminal, or said 
2nd filter circuit / between ] either at least. The lamination duplexer element according 
to claim 1 or 2 forming a ground conductor connected to said earthing terminal so that 
said input/output terminal might be surrounded in one or more layers. 
[Claim 4] The lamination duplexer element according to any one of claims 1 to 3 which 
said lamination element assembly arranges in piles a portion in which said 1st filter 
circuit was formed, and a portion in which said 2nd filter circuit was formed to a 
laminating direction, and is characterized by things. 

[Claim 5] The lamination duplexer element according to any one of claims 1 to 3 which 
said lamination element assembly puts in order a portion in which said 1st filter circuit 
is formed, and a portion in which said 2nd filter circuit is formed in the direction to 
which a layer extends, arranges it, and is characterized by things. 
[Claim 6]The lamination duplexer element according to any one of claims 1 to 3, 
wherein, as for said lamination element assembly, a part of portion in which said 2nd 
filter circuit is formed comes to laminate a part of portion in which said 1st filter circuit 
is formed. 

[Claim 7] Said resonant-line way consists of a piece of a beltlike conductor by which one 
end was connected to said earthing terminal, and the other end was opened wide. The 
lamination duplexer element according to claim 4, wherein a resonant-line way of said 
1st filter circuit is arranged so that it may cross right-angled via an insulation layer to a 

resonant-line way of said 2nd filter circuit. 

[Claim 8] Said resonant-line way consists of a piece of a beltlike conductor by which one 
end was connected to said earthing terminal, and the other end was opened wide, and. 
Each resonant-line way is arranged so that one end of a resonant-line way of said 1st 
filter circuit may be located in the other end side of a resonant-line way of said 2nd filter 
circuit and the other end of a resonant-line way of said 1st filter circuit may be located 
in the one end side of a resonant-line way of said 2nd filter circuit. As a ground 
conductor formed so that said piece of a conductor might be inserted via an insulation 
layer, It is arranged between a resonant-line way of said 1st filter circuit, and a 
resonant-line way of said 2nd filter circuit. It has the 1st and 2nd ground conductors 
formed in a mutually different layer. Said 1st ground conductor is formed in one half by 
the side of an open end part of a resonant-line way of said 1st filter circuit of fields, and 
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said 2nd ground conductor is formed in one half by the side of an open end part of a 
resonant-hne way of said 2nd filter circuit of fields, Distance between a resonant-line 
way of said 1st filter circuit and said 1st ground conductor is set up smaller than 
distance between a resonant-line way of said 2nd filter circuit, and said 1st ground 
conductor, and distance between a resonant-line way of said 2nd filter circuit and said 
2nd ground conductor. The lamination duplexer element according to claim 4 setting up 
smaller than distance between a resonant-line way of said 1st filter circuit, and said 2nd 
ground conductor. 
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^ J; 0 lcEa$ nTi->.S> c i: i:W&t-t^m>!^m 4 (CIS 
«<r)8tgT'^7•^^-^^aT. 

[W^n 8 ] mB^Mms^ii-'Mimmmm^^izm 

Bmiy i ii9'M^(r)-^mm(o~mmMm zy^)i 
9m^(D^mmff)mmmiz&.sLK-ommm ly^n 

10 9 ms&(DP,mm(o{]kmmfd^ zy ^119 ssgw^ts 
^©-igfflicfii-t^ J; 0 iz^^Mim^^mm^n. 
mmmii-n^mmi^m ^ftt x\%tj x 0 izmi hntzm 
LT, mmm 1 y oi'^m^oymmhtmii 

w.2y ^ )V9mn(oit.Mmt(Dmizmm.^n^ -s\az 
^kumizmi'bntz'B 1 Jkifm 2 (Dm^mw-^m^. 

maw, 1 mi^m^immW 1 7 ;i.;S'lal8&©*jiiMSSo 

r^TOSiMi© 1 / 2 ©Miii^isit ^.nTl^^ <h^(;iifjid 

35 2 tgttksii^liMidm 2 7 i- 7 li]gS0;tt;}iltg&oPfTO 

20 msiw \y^)V9 m^omm, t mm, 1 t 

Dfs^mmtK midw, 2 7 i- ji9m¥homm.^tmtd 
'^wmmwtnfmmmx nh'i^^im.'^^nxK^^ 

Md^ 2 7 ^- ;i. ^ mi^(D^Mm^ t mtdw, 2 mi^mw- 1 
(^rB^mm^K mdm 1 7 ^ )V9^s^o:))iimmtmd 
m2immwtcom(oimx ^ t/j^s <l55E$n-rl^•§> 

30 [0 0 0 1 1 

(cffl \.''i>numf^y'i^9^m'fi.zmt 

^. 

[0 0 0 2] 

%:M{mRXf9iiE^ b Lxmm^rTOtztblzfa. -f\y9 

[ 0 0 0 3 ] croflrofo-ru UlMz^fism 
40 i6i(^«rofg§-^ii^$-a:'5.2-:?»7-f;l.^'|n]SS$r<i 
-^<7)7^;i,5'llg&*<Sffl«cD)l?SaS«(^ff^^ 

nTi->^. ^/-c. 7^;l.5'lilS&(C{4, 5 - 

2 6 7 9 0 dW£:mzrM^.:^tihx^mmMomm.w 
[0 0 0 4 1 L^i^L, 3^r^P»a^ti§§®/J^mlcf4^t^^ft 

50 um^mm'mi^^mim^'tzT:^y°u9^xii. >m 



3 

[ 0 0 0 5 ] T^^^7'u^+h(7)$ ^tji^fmit^m^tzisb 

6 - 8 5 5 0 1 1 - 1 2 2 0 0 7^^i> 

[0 0 0 6 ] 

[0 0 0 7 ] :^mm(Dsmit±m(Dmm}^jzm^. ^y 
^)i9 mm ^3 1. ^ xm0i<^mi&mm ^ as:^ i- 
-e ^ ^ «li T^o. 7' u 7 ^IMfit-r ^ <h *> ^ o 

[ 0 0 0 8 ] 

^^miy ^ )i9^mt^^tjmmmwt^ mtmm 

mW(r)9m\zrM^nmuw>\ y ^ )V9m¥^(D-ho:>x 

izmmMz'm2X\i^t}^m=?'t. mummm^mmiz 

^2y^)i9 mm(Dm}o(DXti!^tjiimtizim^tifzp,m 
A*;^«?<h. mrdmmmW(D9mizmmntzimm 
^tim^rf^umr:^y'\.9^m=pizhi^x. mm 
m\y ^ }i 9\n]^(D^mkm^^tsmwi^ tmrnm 2 7 
^ )i9 i^mcD^mmm ^ a ^^y ^ )i9nim 
mizmmimi:irLrm^^oizmmntzmm(Dmm 
mwt^im^tmz^ mtd^i y ^ }i9\pm(Dmi^n 
Rmmmwo o^(d\ -^i>i±.t\ wmw> 2y^)i9m 

mizmihnxi^^mmT':2.y'i^9^m^immir^. 
[0 0 0 9 ] mmmr:2.y'i^9^m'¥'iz^nii^ mM^ 
1 7 1- )i 9mm(D^mm^^'^ts^mt<mmitmifr 
bximmmz<^-ox^%tn^tzi6. mimmmz^-o 

xm~dm \y i )i9 \n]m±9\^nRrJmfdm 2y ^ )i9\B\ 

mmm^^tsmmfjmmm^ifLxtmmmz^'o 
x^i^n^fzisb^ miii&mmz^-o xmrnm 2y^)i9 
^mt9\^n'Rrfmtdm 1 7 -< )i9^m^i^:^gm^n^. 
t fz^ mtdm \y^)i9 mm(^mw\^^mmmw(D 0 



(3) ttPfl 2 0 0 2 - 2 7 1 1 0 9 

4 

h(D 1 -:^)^X±,tK mtdW> 2 7 ^ }i9mi^(DmW)n]k,xim 

mmm^^ \ihnx\.^^mtimts.^m\zim^zt\z 

^y ^ }i9mzwt^(Dm^^nhti^xniz^ § 
mmm(DW $ ^^mm t \mmw t mm ^ m.-t 

[0 0 1 0] ^^c. m-»m2xit. m^m\{z%dm(Dm 

■mum^\%tj 2 -yo^mmwmmmtK mtdm 2 7 

10 M^x^^a^^S^$nrl^^^tSf''^7"^7^j-«?^r^i* 

[0 0 11] tmmy':i-y'v9^m'?^izxnif^ mtdm 

1 7 ^ )V9m^t%2y ^ )i9^^(D^n^^n\z^^^ 

xzw^^n^ ^y ^}\^9m^(jyW^w^mM^(r)^y\^ 

[0 0 12] t.fz^ IS>J<ia3 7:ii. ii^Klil ^^c(ilt>}< 
xi2lc|5«ci?^fIji7^-^yu^^t*^(ci5i^T. mJlE^ 1 

7 < 5^ u%<i^^wmmu% 2 X'^^nm- 1 (Dm^ 
20 ^nmrdm 2 7 ^ )i9mm(o^mmmtmidm 1 a*;^ 

<h£7)rBi<^^>^^< <h ti^nt^-r-jiz^i^x. 1 -?i/:^± 

[0 0 13] mm^ :^y'i^ 9 ^m'fiz^nii^ -mdm 
\y ^)V9 ^^(Dmmm t mdm 2 x^Mm^^- 1 <Dm 
izmum 2 x^-tm=f^mtj^ 9 izmtd^m^'fiz^m 
^ Hfz\mmwmm hn^t. mum \y^)^9m^ 

(Dv^^m^^tmtdm 2 x&tim't(DWi(Dm%mim^ 
mnun^. ^tz^ m%dm2y ^ )i9mm(Di^m(m 

30 tmU%\X\^t}mi-t(Df^[zmldm\X^t}mi'm 

t^x -9 \zmidm\&)$i^iz\im.^nfz\mmwmm 
^ t . mmm 2y ^)i9 m¥h(Dj^mm t mtdw^ 1 a* 

0 . &7 ^ )\^9m^(r)%^^^\m^zW^X^ ^hUz'it 

[0 0 1 4] ^Mim^XXU t^^^^ijbmm^^ 
3(^fa7n7:?^(^|■dm(^^*BT"a.7'^^^j-*^(ci^l^T. m 

id^i y ^}\^9mhm^^^nizWi^h^ mdm2y^ 
)i 9 mmmm^ntzWT^ t ^mm^mzmf^xsM l 
40 xt^^mM^-:^y^v9^m'i'^WL%t^o 

[0 0 151 tmm'r:^y''i^9^m'^'izxnit. mtdw> 

\y ^)i9 m^(r)W^ tm2y ^ )i9 m^(D^^'7}^'mm 

WsfS.'^mt^'^mizti^. 

[0 0 16] tfz. m>m^xii. m>mi jbm»>m 
3 (DmnMzMm(Dmmr j.y" [. 9 ^mj-izhi^x ^ m 
idmmmmt^ mtdm 1 7 ^ )i9mm<nM^n^^:^'7^ 

^ fimzik^xmrntxtji^mmy'^ri^ 9'^m'f^^ 
50 mt^o 



5 

[0 0 171 mmm7'^y'i'9^m^izj:nii. md^ 

[0 0 1 8] sz-c. trnm^-cit. tmmi7bm>!^m 
o-gi55>*\ file® 2 7 Y ;i'5'iniss*«$n-i.gp^© 

-SP^lcHS $ ti T ;i ^ «»7'i 7" I. ^' ^J-^i^ ^rtl«1- 
[0 0 191 l$«gT'iyb?-^J|?irJ:ti{f. mrlHS 

1 7 1- )i9mmmm^n^^'7^(r)-s^j;}fymim 2 7 

[ 0 0 2 0 ] tfz^ M*!! 7 -ew, tmmummcom 
o . midm 17 ■< )i9 iais^r(DpimmuK mmm 2 7 

SM-r ^ cfc -5 ic53M $ ti r I ^ ^ lis f- ^ 7- u ? ^ 
[0 0 2 1 ] itltSf'i7"U?-4-#,?lCctlai±\ mfd^ 

ffig^n^coT?, ^7^-;i.5'|l]g&roA;±l;^!/ffli^lr««* 

[0 0 2 2] ttz. m^ms-i^-it. immiutdrnmn 

''<«^ i^iic. fiia» 1 7 ^■ ;i.5'lelSS®*fi«®-^*^ 
tdldig 1 7 ^- ;b5'[n]S§©^»«S&©ffiS*^*mrd?^ 2 7 

mmmtmmm 2 7 < ji^mi^co-^Mimtomics. 

«!Lii<*ir(i^, mrfdm 1 mmmmmtdm ly-o^^^m 

i&coi^mm^mmim^im i / 2 «bnT 

t-;H;lcffj|d^ 2 t^ttkiff^tiflffldg; 2 7 < )i9MS&co 

PimmomiA&mo i / 2 (Dmmicmn'bti-ao 
0 . H?idm 1 7 -( )V9^^0^mm^tmMm 1 t^m* 

(*iwfBl©S§»^. iluld?^ 2 7 1- )l9m^(D4i,m^mt 
i^^i^ic, fJid^2 7^•;^5'l^]^S(7)^»iSSifJi[J^ 

mm^tmtdm2immitto:>mmmj^ n t'b$<M 
m$hx\,^^msf'-:--7-i^7^mf^imti>. 



(4) *f 2 0 0 2 - 2 7 1 1 0 9 

6 

[0 0 2 31 ig«»T'a.7-L-^'-9-«?(CJ;ti«\ tfrlHH 

1 tgjftig#;tH?ia^ 1 7 -i )V9m^<r>imm(^fMik!Q 

g[5 i oRfl 1; + 1- / N- ■> 5' > X 71)^^3; L . m-n:^mw.miz 
iit^Tfjid++^-!->^' >x;:?*A>t gidt^TMid^ 1 
7 ^- ;b ^7 m^omsm^om ^^'m<-t^ztt^x^^ 

m(z . mtdm 2 swiiJii* mmm 2 7 < ^ mg&ro^js 
«m« r^TOiiigp i; ©Pel + 1- ■> > X ^i^n^fe L . 

z. tti^X' ^ ^ tmzm z 7 -i ji9m&(0Q^u^^zt 
x. mfmwmm^'bmznmi-^z t 

[ 0 0 2 4 ] 

immoyMiMmmi pat. mmizm':^i^x^mn(D- 

[ 0 0 2 5 ] 01 it^mmm 1 mmmizioiium 
f- a 7° u ^ ^m'?-%:ff.-t9m$mm. m 2 utcommm 
ss. mz (Damnum. 04(403 icj^tt^A-A 

[ 0 0 2 6 ] lai^fci^r. mmmr:ry'i.9^m'¥- 
x\ iH^mizp^mimmm^ ntzm^mmmmm 
m 10*^ htan. mmmmm wmmmizitmmi 1 1 

'E>±s 1 1 2 ic ji(f L T^'l-«-? 1 2 1 ~ 1 28*^ffM $ nr V ^ 

•So 5'f-«?121lir >ii^-f (;tg|^$la-3Si?i:-*^„ 
M? 1 24- 1 28(itgtt!!i!ii? i? * 4 . 

[0 0 2 7] mmmmioi^nuizii, mzo^mm^ 
izTT.-t janiz^ ^mmo7 ^ )i9mmzot'Mmm<7>7 

[0 0 2 SI ^igm7 ^ Jl9Wimmt. 2. 0 8- 

2 . 2 0 G H z (D^m 1 Uttit^lS) iH(^Mmmi 

^^mm$■^t^^immm7 -( )].i'x\ srxDitmmz 

l-133<h. ^ 5'134a, 134h> + v 5' 134b~134 

40 [0 0 2 91 S^gffl7^■;^^'|slSSl30(^J3l^r. ^jg^l 
31©-»4«ii$n. ft!!«{4+-c/<v 5'134b(0-«!c^ 

M$n^<h^(;-f >r:7 5'134a^fM.rT>7^^ffl©5'f 
geii? 1 2 1 lets ^ ^ n r V ^ § „ ^fiH 1 320-)S( 4tgi& $ 
tl, «t4+-p/N-v5'134d. 134e(0'en-Pn<r)-iS!-^ 

lii$nri^^o :H;js§ii33ro--Sii±tgitii$n, fflsw^ 

9 m\cD-:jMlzim^n-^ tP;:lZ'< y9'9 9mh 

^i'i-ixmsm(^Mmj-mizmm^nxv^^. t 

tz, +-\'/N'v5'134ero— }S{4+i''^"v3'134b, 134d©fi 

iimizim^n^ ^^'<'y9 134e(OfthS(4+^/N°-> ^^134 
50 f, 134g®fMffilct^it$tl'ri^'5.„ 



7 

2 . 0 2 G H z (D^m 2 mm.m^m) mmmmE 

l-mt. +i'/^°v^i44a~144c. i > r 9 9 lAAdiZ X 

[ 0 0 3 1 ] mimy ^ )i^9mmmiz^i^x. mmi 

4 1 (D -miti^i^ ^ n . ffty^ 4 1- / ^" V 5^ 1 44a ^ 1> L xm 

mm $ fifistd:^ / v ^ i44b * ^> l r ^^i^gps? 1 2 

3[^t^l^^n^<htt-^c4^-\^/^v5^144c^/^LTT>r^ 

ffl i 2 1 (ctgi^ <^ n r I ^ -6 o ^iummo-'mit 

mm\A2t(Dmizmw^^ y^^y 9 >xm^wl. ttz 
^mm\A2t^mi\A'^t(Dmiz[m^.^ 5^>xm 

^)i9 mmoo^n^^mmmmwi mz-m hnt^m 

(D'^nwm immm) \^\-\m^mmLxmf^^nx 
iso. m'^mmfMwmizimmz^mmMmm 
^\.^mmmwtm^hnx^^^o 

[ 0 0 3 3 ] 0 3 (ci^l^T»±liSI/m31ig^^lfS^* 

11151. m^t9'i-mx^n. 'm2m^ommwm\^2(D 
mt\mm'f'tts^^9'^m^i'nA-m\zw^^n. 

[0 0 3 4 1 ^AmsommmmcDmmommm 

iz i± j^Mil- ^ ^iism 1 74, 1 75 L r + -i- / V ^ * 

[0 0 3 5 ] m^ms(^immibb(Dmmizi±wi^r^^ 
^mmmn 174. l757^?^l5t^ ^^n. ^n^^n(7)-«tit^ 

Sg|5piTSf4a(ctgi^»f*176(7)-^^;!?<tgtt$n. 

f*176f7)ftiiviii r > X ^ ffl cO^fgPiS? 12 1 dt^i^ ^ tl T I ^ 

-i>o ^/c. p^Bimmco-mmfr'^imizmMmwiii 
^i^l22^c^f^$nrl^^o 

[0 0 3 6 ] m^jmcDimwrnmcD^mcoFn'^im 
izu^mmmix mizi^^Lx^^^^iy^^mf&t^ 
mwi^mmm^nxi^^o 
[0 0 3 7] ^ims(Dmmim\^7it9'i-m'e$> 

[0 0 3 8] ^sms(D^mmibmmmizit^ 

tfj:^ 9\^mU'f 1 24 ~ 1 28 ^ n . 9m^jm^ m-m 

iznmi-^^'7^imm(DfzMzi]]^xt-tix^^^^ 



(5) ^r^l 2 0 0 2 - 2 7 1 1 0 9 
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[ 0 0 3 9 ] m^Rxjmi omsco^mmsmimt 
[0 0 4 0 ] mi \m^(Dmmimmw^izimw 

[ 0 0 4 1 ] mi 2mBmmmm(Dmmizum'^ 

10 C0:rt*gimi81, 182. 183M5itbn. ^H^^ti(D-mt 

im^nmrnitrm^nx^^^. ttz^ ^mm&mo 
-)!U^m'^imiztmmmsA(D~-mmm^n^ mm 

mmM(Dimitry^i-f%(D9\^im^i2uzim^nx 

l^^o ttz^ <in^cD:tt}^M£Sl81. 182. 183(i. ±12* 
ii*mi73. 174. i7btWux^<0E.-^imm&rJrMmm 

[ 0 0 4 2 ] mi ^ms(oimi^mm(D^m(Dm'^i\L 
mizimmmm^i 132. m(7)mf&miz^^^^Lx^v^'^ 

20 

[ 0 0 4 3 ] mi A&rimi ^!m<r)mmwmm.m^ 

uri-mx^^, 

[0 0 4 41 mi ^ms(r)mmimm(Dmmizit^ m 

j^mwm^m^^tixi^^o zom^mmmitimiSi 
ftu^^mm'T-m-mizim^n^ 9mm^m-i 
2:^izMm-r^m}umm(DrzMzm<ox^^nxi^^. 
[0 0 4 5] m-^^Ltzmsmmioxit^ mzmm^^ 

^sms(Dm'mwmi^2-mR<Jzn<b(Dm(Dmmizm 
iiibntz)^immtimmw^rjizmmizj:':> rgfi 

mBmmitMm-mmzfzn^(Dm(Dmmiztm^j 
nfz^m&^t^mm^^uiz'^wnizj^ -.xmmmco 
7 < }i9mmAotm&^nxi^^o 

[0 0 4 61 ±IBtt«T'^^7'U^^t*?100ti. ^fSffl 

7 4 )i9Mm?^o^mj^-r^^mm&m. 174. 175^^0^^^ 

{*M-172. 176. 177. 178;:?<p^miil52. 153. 156. 157^frL 

ximmmiimiz^':>xiMnxi^^fz^^ z(d^^ 

^mmii imzji:^ x^mmy ^ )i9mmmmn'R 
umim y mmA{)t- ^mm^n. mim y 
40 9^mAo^mjs.t^-^mmu%i 182. i83st>^#<*^i8 

0. 184. 1857{?^ISm{*)il58. 159. 160. 163. 164. 165^^ LT 

tgtfi*{*i79. m\z^^x\%^nx^^^fz^^ <icogj* 
imm. i86(c ci: ^ x^mm y ^)\^9 mmAo^mn^x} 
^Emy ^ )\^9mmm-hmm^n^o ^ntcjcos- 
y ^ )i9 0^130. 140ti. 9^nJkxj{^-n(D y <)V9 

[0 0 4 71 ^-^ic. mmy <)\^9u%m^mm 

^^mm.^h\mMwmj{zmw^(T^^^(r) i '9]^± 
50 tK mmy ^)\^9m^\A0(Dmm^tmw^mj{z 



(6) 

9 

0. uQO)mmmmm^m<r)^ yi^-ryzi^^^mmti 

[0 0 4 8] ..hiai*Jif'-i7°u 7->^-^-?ioo©)S]i5M# 

mmy ■< n'^mmioo^n^rnzts^-^x^mjimmsL 

mt^^f^LXi^^, HP*.. mhcoRxo^mmnz^-t lo 

5 COT X rot#'tt[ffiif (■:/T^-tct -9 ic. i^fSffl 7 Y ^l- 5'[S]S# 

i40(±. msmm'Am^miza^^xmi-timmm^T^ 
LR-ommmm^msmi^MUzisK^xit^^fiim^^ 

C^^XV-'So 

[0 0 4 9] ttz^ ±ia«JiT'\x7"U^-9-^^100i4, 
Sfiffl y ■OX'^mm 30rogP5> t ilMfiffl 7 < ^ |Hl§Sl40 

cog|55>A^fS)l#J*110©)S®lll(cWLTSii;7^(fi]I.:H)i 20 

[ 0 0 5 0 1 ii^, IK 1 ^IMM-eti, gfflffl 7 -< ;u5'ia 

gSl30i::fclt^*iSI«S#173, 174, 175*«t; 2 -Jrot^ttkig 
#:171. 179rofBl©g6^J; 0 tj^fiffl7 ;L'5'lHlSSi40icii 
-S^tttS^S&lSl. 182. 183?rt*t; 2 -p^SWfeSl^^lTg, 186 

J&130. m(r)'MMWmM'^(r)^ > f-5'->x#tt*^^ 

tliUi. #7-<;i.5'lHl8Sl30, 140ici>«t^;l*ti»^ 30 

[0 0 5 1 1 <Xlc. *^B;^(©m2 3l)!(feffM5rlttBfl-r^, 
[0 0 5 21 lll6ii^2lS*ff^!ilciJtt^aWf'i7'b 

?^^-^?2oo^/T^-r5't-sifflEi. n 7 ii'ciDmmmm 
xi>i, mtztii^x^ m^Ltzmimmmtm-mfS. 

y ^ )i9mmioi:mfS.ti>p,mmi8i. m. mt^ m 
mm.\8b. immmswRmM^x. ^mmms 40 

1. 182. 183*'gf§W7 -< ;i.5'|niSSl30©^mi73. 174. 

-So 

[0 0 5 31 ±id«^(cj:or^ 1 ■mmmmtmm<r)i9i 

fiffl«^f-«-?122. ;Mfiffl«5't-a!Jili^l23ro^n^'tl 

x^^ff)X\ znhon^iZ'fm. 122. i23<;5S*&ro^ 

'i.m±-r^ztA^x§itmz^ ngpis^i2i. 122. 12 



Itra 2 0 0 2 - 2 7 1 1 0 9 
10 

mmm wom^t^'brnit-t^ z t a<x^^. 
[0 0 5 41 ikiz^ ^wnominmmmmm-t^, 

[ 0 0 5 5 ] [?] 8 (i^ 3 '^mmmiz ki-f^wmr'^'-y' u 
y ^m'?-m(o'7^m$mmx^^s>o m 3 ■mmmmAzisi.f 

mimmmmcx^^^. 
[ 0 0 5 6 ] ttz. ^3%mmmtmi-Mmwmt0m 

B©Sim»155cO*ffilc§fiffi7 ^- ;U5'lliSl30©^ 

mmix 174. nhbmismmm23t(Drs^izmiamm 

iSS^ 123^fflt;ct; 0 lcfgite##^311^iS:lt.5. i;t^(-. 0 
1 0(c^N-tJ:-9l-, ^1 21B©^m#:^162©*ffi 

iMfSffl7^-;b5'Il]g|140©^ijiimi81, 182. 183<h'g 
fgffl5'fgl!iS122t ©rHl(cgflffl5'f-«^122^Ht-J; 0 (C 
IS«]1«#:^321 ^iaitfc C t -ei^o 
[0 0 5 71 ±iB««tJ;»}. » lUllfeffJ^ti^^O^ 

m^f#^>n^<h^(c, gfiffl 7 1- ;b 5^ lUK 1 30©-;tt;tiJ^ 

S&173. 174. mtmsmn^^'f-nztomcomnmum 
^mmmmiuzji^xmm^ti^. t.tz^ mnmy 

i22t(Dmcom%&ims^mmmw32nzj:-^xmM^ 

zniz^r,^ &7 ^-^L-^lslS&lSO. 140©#ti^:{te 

my^>i^9 mmmm^9i»^ ztt£< mmzB.-s.x 

^^tmzmi.i'SJi^^izbA^x^^. 

[0 0 5 81 fii, 0 1 1 lc>n-t«)i7'^7'U^'+h*i^30 
0A©J;-9(c. S^iffl©7^•;^^?li]SSl30S:1if£1-^fffi» 

»#l=ri72, 178*^•ia^^^,*^TV^^3^1t#;)1154. 156©a® 

iz h }m-m9m^-f- mm tsmmmwi 1 2; 3 1 3 * isi^ r 

<*)tl80, 185*<iS:lt «E.nTl^-S^S<*Jil61. 163©*ffi(C 
tSfiffl^gP«^122lrfflm^##322.323tffi:it-Ct 

[0 0 5 91 sfc. ^imns^Mi-fm^mtsimmwi 

21, 322. 323©^?rglt T t Al> mim^^Um=^l2Z 

^mt;mi&mmn.m.m(D.^^miixi,mi\ 

[0 0 6 01 itz. ±ie«S^iffl^'t■«?122a)cC^(±^ 

xi-^^m tmmizmi ^ z tmi-i l^-^ak ±Mmi^m 
i^^m^i>mimizm>i^tii>ztiifi<^ fpjtx*^ 1 ^ 

[ 0 0 6 1 ] YKiz^ ^mmmi-mmrM^Mmt^. 
[0 0 6 2 1 01 2 am i'MMMiziiii ^mmy- :'-y' 
\.9^m'Fm^7ni-'^mnmm. 01 3141111 tizts 

ii^A-Aie^^mi5\^(ommmx^-^, mi^fci^r, m 
iiLtz^i ■Mmmmtm-mfS.smm-nm i-^x 

immt<Dmmj§M. mi-mmmxit. '^mmy-o^^ 

ymmmo-^Mmwi, 174, m(Dfm^utm^m^ 



(7) 
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173. 174. mcDmmt y ^ )i9mm^0(^Q(DmAi^m^ 
t^iz^ mmmy ^ )i9mmm(D^mmmsi i83 

7s ^ jfM L xm.imm. 182. i83c7)Mii 

mn. 174. 175^*M«S&181. 182. mo:>W\(r)mizW.m.^ 
t^Z.tizX-^X. ± IS 4- / V 5^ > X ^ f# n ^ J: -9 

[0 0 6 3 ] sp^. ^immm(DmM^^'y''i y^m lo 

4. 1 75 #1*1^172. 178. tS^«f*176. 177^SeaL/'Co 

^ h[z^ "^xmmmizm^m^Rum^m^m^m 

{*)il58. 159^P^*LfCo 

[ 0 0 6 4 ] ^/c. ll4^*feffJ®i7)^tli7"^a.7°U7^t#. 
^400ti. ^7Ji@60|^miil57c?)a®(C:i^fi*mi73. 

174. \n(Dfmm{mz'^fz^{m i / 2 
mn^m^^tmz^ \mmwmizmm,^rifzmM(^ 20 

eT;t^";b-#mi2^IStt^::o ^8IlBt^lS« 
i*iil60i7)a®[C;tti]gjmi81. 182. 183^Z)F^m«fflJ[<:^/c 

1 / 2(7)^fl«(cJgtt!i»ft421&iSt:r/-Co 
ll<htgJ*##:412t±1iaf7)t^^r4^-;u«tt412^/rLTtS 

[0 0 6 5] iidWtCcfcO. §fiffl7^';I.^lplSSl30 
i^Ji*SI«£&173. 174. 175^tS^a[#:411<h(^rfl(7)ggi^L 1 

7^?^ ^fiffl7<;b5'[n]g§i40i7)^mmi81, I82. 183<htg 

is hiz^ ^fSffl7 ^ ;U^In|S&140c^*SI«8&181. 182. 183 30 

m?^m^Mm\ix 174. mt^^^mwmtomm^ 

[0 0 6 6 ] ZOfz^^ Sfaffl7^;u5^Iilg&130cD^*i 

imi73. 174. mo:>fMmm^t\mmiM\\to:>f^[z^^ 

^^'y9yXtm^-'r^(DX. -^MmUlX 174, i75^Z):g 

$ ^mmt^z, t t<x § ^ tmz^ism y^)i9mmz 

ffsi40(7)#tj^ifg§i8i. 182. m(ormmutimmm2i 
tomiz^ ^^/^iy 9 y 7^m^t^(7)x\ ^mmmi 40 
182. i83oft$ ^mmt^ ctt<x^^ tmzmmmy 

[0 0 6 7 ] $^(c. \mmm\\A2\o^n^^nitm 
mwmi^i. mom^izmts^mo i/tay^mizim 

mmuAzuzx^x^mi^y ^ )i^9mmot,^mmy 
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g&i73. 174. mjkzfmmmy < )\^9mmAmm!km\s 
1. 182. mo^^^cn'mihmmwmmmiz^^^ mm 

X :x 7° U 7 -t^ ^ ? 400 CD /J x^^f fc ^ il ^ C ^ 7!?^* -e ^ ^ o 

[0 0 6 9 ] t.^z^^^^'mmm^z^\^^xh%\%m^ 
m±nwm))%v\^hki^z.h\'mn^xhfi\^. 

[ 0 0 7 0 ] ^&.{z^ i^wm'^^%mhim.^mm't^. 

[0 0 7 1 ] m 1 A\t%^mm%.\zh\i ^wm'f :^y^ 
\y9^nFi'm^7r<t^mmm. 0 1 5 tin 1 4 \z^ 
\'i^k-kmkmiPi(rywmi. mi ^\t'c(D^mm^ 
fAxh^. '¥mmM\z^^^x\t^ m\wmm±n\z 
^^mm^mjv^^mm^^'^-t^\m^:^y"vo^m 

f sffl 7 Y i ^ 0 1 40 ^ m^tVA t'^^^x^mL^tixK^ 

[ 0 0 7 2 ] gKciD^^r; BOOtiMSx^y^^^t^^ 

x^ n^m\zmm.mm^^nfzm:nmm<r^mM% 

m \o-b-^fi'<)^ mm%w^\oay^\tM\z 1 1 

^±B512^cEiiL-r^^SP^S?521~528:6^ffM$nTV^ 
^'fa5S^521tiT>x^(cti^$n^«^'e$)^. 

5'fSP^S^522(i§fi[H]£&(ctg|^$tl^«?. TOS?523 

mM'?-m-b2sitimm'?-x$>^o 

[0 0 7 3] mmmw^\o(D\HUizit. s!jaL/-c0 2to 
W'immiz^^t^ism(^y ^ )i9mm3otmim(r)y 
^ ji^m^mmM^nxi^^, 

[0 0 7 4] ±McD^mmy ^ )^9mmzotmmy 
mmmoy^n^^nmtmnw^mzm.i'^ hntzm 

^m^m-tmwio^mmwm im^m) 55i-56o*w 

mLxmf^^tix^^ . m^^mo^'^mwMizimmiz-^ 

[0 0 7 5] Kii %izisK^xmhmmmwm^^\it9^ 

^-mxh^^ ^2Bg(^„mi*g552O*ffllc(i-e0 

w6R-n\^-m\m \ / 2 mm\z]mmmnmm h 
nx\^h. ^ (D\m.mmi 1 immt'i^ ttx^ sps-"F5 
24. 525. mizmiA^n. r yTi^m^x^mmo^m^ 
^521. m[zn\c^'t^W7^imm<^fzib\zm 0 xt^nx 

[0 0 7 6 ] ^31ia(^ISS{*Ii553tir^-li-eS) 

[ 0 0 7 7 ] m im^(oEmm^u(D^Miz{t^(Dm 
mm\m\m 1 / 2 om:^{z\mmw^i2mm ^ti 

6. 527. 528(ctg|^$ tl. T y^-fmJkXj^{m(D9Y^^m 

'?'m.^22[zn\t^t^U'^i±mmfz^\zm^xt^nx 
[0 0 7 8] mhms(D-Mmwmhb^(Dmmizimw^b 
izim^ n. imitimt^^Mmmncomm^mz 
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[0 0 7 9] l^6figOl5lH*fi556©^ffi!cti. 535 

i5^<ni&^m 1 / 2 (nmmiH<nmjs.{miz'ikiit^im 

m(^ti> gJil^^pSiro-iffiffli) 1 / 2 cD«rtt;3T5Erill^ 

mm^hih, 576. 578*<^tt ^n, -en^tKD-^iit^jft 

gP^:Sfflg(ctg^iS^*579«-)lS^«i^.* tl, |g|iii{*5 
-So t/c. cn^-,©#ttg|fS#575,576,578tt. ISm#:15 

[0 0 8 0] ^7jia«igmi*S557cD^®icii. 

S&580.581.582^^^lt'in, cni^cOj^ig^m 581, 5 

82«-eti^n©-!»{±tg«6$ n«{±iM«c$ nT^^ -s., 

i1jSi^52li^ftM$ nrt^^, J/c, *jS®£&582W-41sg|5 
^^fia(cS«»#:584©-»*^»M$ «iK#i*584 

©ff!!)>i(iaftffl«5'l-«^522i;tg^$ nro 

[0 0 8 1 ] Il7®g«^m#;)i557ro«(c 
tg^SS575. 576. 578rogg)l!t«tC^^LT+ ■^'/^••> 5^ >X 

[0 0 8 2] msMmmmmbb&nmizimm/^ 
is)©«fflii 1 / 2 o)mmmm^&.w.izmimm. 58 

1 LT+ f /N- -> lrffM1--S.»#M-586*'l3(t ?.n 

[0 0 8 3] ^9SScojf«i*li559li5''i-ji-?-S. 

-So 

[0 0 8 4 ] ^1 0Jig©il«#;^560ro:^Mtli. 15 
if ^llicl^M -5 Tmii{*587;i'iatt tiT l ^ ^ „ C 
*lll*587{i«Jti«^t;^£-l.^1-|[P«^524~528(cS^$ 
la, ?^a5iS^521--523(cmi-'SSB^{i«^©fc46(ct7) 

[0 0 8 5] HtJ^t/clt)i^#;510-e(i:, Ma?5(3]cofft 
Sill / 2 f.n/-C;l«SSt««!s«<*3£D« 

J; -:.rSfafflcD7 < ;b5'[alS#130*<lil$$ 

ti, g;Z!;5iS]o-iSfffl 1 / 2 ®Mi«(cl3it^.ti/-c*tij| 

[ 0 0 8 6 ] gfIffl7<;L-^Ii]S§130lciDlt^* 

mmmso. m, 582^ttt 2 -:?©tgiteigi*572, mmom 

ML 5 tiifsffl7.<;i.^'|plSSl40(riJlt.S^^575.5 

76. hiTkmb 2 -ocDimmw^ii isimmmL e <h*>* 
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CD f > f - r > x#tt t ftancttnicia^-t ^ i t *^-e 
[0 0 8 71 ^/-c, mmv ^ ''i^ymm'iQimfkt^ 

^mmm. 581. 582St/«#:>t574. 583. 584. 586«^'«m 

10 #1554, 555. 558, 559 L Xmm^mi2. 5871c X-^X 
ttttiri-^-l./ito, C 05jgitk#l*582. 587 IC J; o TSft 
ffl7 ^- ;w^'llSSl30tt^1-l?St>'3M{iffl7 ^■ ;i/5'Ii|^1407i^ 

^>M$n, Hlfgffl7 ^- ;L- :5'|p]|i&i40^1t/S-t^*jS*l 
K575. 576. bimU^Wf^^Ti. 579585*<|5|1I*1552, 55 
3. 554, 557, 558, Wi^ilLX\m.mWil\. 587lCd; oTtt 

ttix\.^^tztb^ z omi&m^m. 587(c j; ^ xmmm 

7 4)19 mmmtnnRif^im 7 < [l]ffil307!)^ 
mm^n-b. cnic=t o#7 -r >i9mm3o. mu^m 

20 <0Lmimiimwi--^zti<x^^. 

[ 0 0 8 8 ] ttz. m'^mmmommy'a.vvc^m 

500ti, Siiffl 7 < 5^ lHlSS130roa5»i:S{iffl 7 < ;l. 
5'lHlg&140(Ogp^*'««*#510OlS®511±(C5Krie 

a$n-l.©-(:\ liJiT'i7"b7-9-^i^500©iS$$rffi< 
l9:^-r^ci*^-?-§, »M»m?1i^(ciiffl^iItglc^d: 

[0 0 8 91 fis, ±i(jm5^jf^ffi-e(i, 

9mmmzii['!^mmmm, 58i, 582^ttfe 2 -^wi^ 
iitiif*572, moyf^oimx *) hmmmy ^ H'^mtmo 

30 izm^^^mmmii. 576. 576?:1*t; 2 -:>cDig«kii*57 

1. 587©rBl©Sgli*±§ < IS:£-t^ c 1 1>: J; 0 , ^7 < 
;l^^'li]SSl30, 140©aiiJi]?SM««'f > f-r>Xt^ 

n-l. c ilinc < . &7 < ;l/^'|ilg&130. HOicisft •S.:t^ti 
SS#^ii#M-©iB»c J; ^ TffjSfflSiJlc^S-r ^ c i 

[0 0 9 01 ttz^ ±mm^mmmxit. ^mmy^ 

)i9mm w^mi^-t ^ ^'T^-ftj^ h himmmiz, 587ic 

40 mnjkifmi s izTjOrm e wmmMmmT-' ^ 7' u 7 

■9-^?500A©J; -9 (cSffiffl7 ^- ;b3'lllS&130^«|fK-t^ 

gP53-^II)i*f*510ro±®512fiJlciSl^Tt^l^L, 0 1 
9 Rlfm 2 0 IC/St^ 7|IMM©«^f'^7-b 7-9-* 
^500Bro J: d (cS«ffl7 < ;U3'@S&I30«r«l«-t-l.g|55> 
* «)S ^i*510©lSffi5 1 1 1 ±ii512©4iFBmSiciait T 

[0 0 9 1 ] sfc, 0 2 isi/m2 2iZ7}ktm»-xmm 

J: 0 ic, ?p 5 »ff?«©»e9g#510(cfci<>TSffl 

ffl 7 < ;u 5' [5]S&130?r1«l5!c-r^gP53-©±®512ffli|ro ; - 

50 mtu^^^'p^m^LtzmmmommmmiockM^ 
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[0 0 9 21 ttz^ 02 ziz^si-^9mmmm<Dj:o 

. ^ 5 %mmmco mmf-^^yi^^^m^miztnj^ 

J: -9 IcSff ffl 7 f ;u lllKl30Sr«t^-t 

[0 0 9 3] [Si. ±rd-&^M5M©1il5!cl±*l?I^B^«- 
[0 0 9 4] 

-S©-e, 35^J^^^7^';^^'llSSl-i3V^T«mcD!^tt^^#^ 

^chTi'!!:-^^,, ^1 7^-;b5'rnIS&©ii#:>^Sy' 

t>« 1 -JlikiitK ^ 2 7 < ;b5'|n]S&©?g#: 

^ c i ic cfc 0 , #»^#)icD)f $ ^^yillilSitgiti!»#; 

t ©sggi ^ & 7 i- ;b ^7 i^ia5g-t ^ c <h § (7) 

[0 0 9 51 ttz. lt*Ji2lc|H«©««T'a7'U^^^- 30 

^^i^iCctntf. ±rd(D^mzj]aA.x^ 7^-;b5'ii]s§ 

J: ») , ^y-()V9 mm(Dmm^w.^wmo -r > t - r > 

[0 0 9 6] s/i. ;mmnzBm(Dmsr^y°u9^ 
m^izj^tiii. ±tiio)i^mzija^x. x&fi^'pmt: 

[0 0 9 7] ttz^ immuziim(nmmf-':^7'L^9^ 

ro^5><h^ 2 7 i- ;b5'|n]JSc7)g|55-}7i^|I)l^{^©||)i;j(3] 

[0 0 9 81 ttz. ?»jR^5(Cid«®«»T'i7-b^'^t 

(nWrifB 2 7 < )\^9m^<riWAt'-Tm*M<nmif-m3 50 
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^;5(^i](cM<rKm$n•s>c7)-e. M7':r7-L.?-9-*? 
[0 0 9 91 Sfc. W*ii6icidttco?iJif-*^7°u ^-y- 

mm-^zizt'^x^h. 

[0 1 0 0] i;^;, mimi\zum.(r)mm=r -:^7'V 9^ 
±lB«^i]^lci!)n;iT, ^ 1 7 -f ;w J' HIK 

2 7 ^- )v9m%<ri^^^mmt^'s\^\zmpi 

IC!^M-t^cl;-9(cffi[i$ti-l.©7:\ g-7 ^- ;b5'|l]SS©A 
[0 10 11 t.fz^ li*Ji8(c|B«cp8f)iT'a.7*b^-9- 

[lllS»ffii/'j:iiBi]l 

[H 1 1 ^mmm 1 iiM?ji(cfc(t-i,«sf'^7-b 7 

m 2 ] *5iB/i(7)^ 1 mmmm^cisi,i^mm7'^7'u9 
m 3 1 1 nmmmiztii.i^mmf'j.7'i^9 

[04103 (cfclt^ A- A&tWr/i(Sl©IFrffi0 

[0 5 1 *5|Bfl(^l? 1 9l*ffM(C fc«t'I.W»7'x 7- U ^ 

m 6 ] 7ts;igBfl©^ 2 mmmmiziii,f^mm7'^7'u9 
[071 i^wm^2'mmm.\tm^wm7'^7-v9 

m 8 1 ^i&Bfl©^ 3 mmmmAz fcit ^aigT-^ 7- u 7 

m 9 1 *5iBflro^ 3 mmmiz)nim3^^stw-m 

m 

[0101 ^f|BJ^ro^3'^*Jf^Sllc^3t^•i.SgP$:/T^-t¥ 
[011] 7^|gBflc7)^3^JfeJ!5M©l«»f'a7'U7-y-* 
[01 21 *5|Bfl(0^4IIMMlCl3lt^fflBT'^7'b 

7 ^7S'rmMii0 

[01 3] 0 1 2 (cfcIt^A-AlS5s;II;5-|fi]©ifffi0 

[0 141 y^mn(D^^%mmmizinimmy'':^7'i^ 
9^m'F^fni-9\-mmmm 

[0 1 5] 01 nzioii^A-Am^w.rj!Si(nmmm 

[0 1 61 *^Bflro®5mMJM(cfcW^f«Jif^7-u 
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mi 7] ^mm(r)m^nmnmiz}siifmm'r^y''\. 

mi s] mi nz:hii^A-Am^Wj\H(Dimm 
mi 9] ^wn(r)m7'mmmmizhi-f^mm'r:^y'\- 

[12 01 m2 oiz^ii^A-~A^^^m;j\^(^Kmm 
m2 2] mz 2iz^ii^A-~Am^wm(r)mmm 

100. 200. 300. 300A, 400. 500, 500A-500D--agxV 7° U 
^^m^f-. il0.210.510-llii*<*. lll,21i,51h-E 
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m. 112,212,512-±ii. i21.521-T>x-t-ffl5'fSP^S 
i22. 522-§{iffl^fgPS?> 123.523-^fiffjM[$iS 

i2A-m,m-m-'mmmmf-. i3o-'tfaffl 

y^)V9m^. 131. 132. 133-^iSS. 134a.l34h-^ > 
134b. 134d. 134e, 134f. 134g•••+-l'/^^v^. 140 

"-miSmy ^ )l9mi^. 144a, 144b. 144c•••+-t'/^ v 5^. 

171. 179, 186-tgi4#i*. 172. 178. 180. 185-iii*^-. 17 
3. 174. 175. 181. 182. 183-itS^g&. 175. 176. 184"-g^ 

31 1. 312. 313. 321, 322. 323-tgj*3i*. 411.421- 

immWM) . 571. 572. 587. 588. 589. 591. 592. 593-ti 
i&mW. 573.574.585.586-»#lt> 575,576.577. 580.5 

81. bs2-^mi^^. 579. 583. m-immi^o 
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(13) ftB^ 2002-271 109 

1 2 1 [^151 




(14) 



ttBrl 2 0 0 2 - 2 7 1 1 0 9 




(51) Int. C I, ^ M\\id^ 
H 0 3 H 7/09 
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